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The telescope includes a main mirror and a sub-mirror arranged in the focal 
plane of an eyepiece to condense the light of the observed heavenly body and 
form an image. An optical system for the display consisting of a lens arranged 
in two plane mirrors, is configured to the focal plane of an eye close mirror 
(6) to form the image of the heavenly body to be displayed to the display 
screen (15a) of a second CRT monitor (15). 

The position of the heavenly body image suitable in the focal plane is 
calculated by a personal computer system (20) based on the signal from a 
vertical rotary encoder (14) and a horizontal rotary encoder (12) so that an 
appropriate image is displayed to the display screen. 

ADVANTAGE - Accurately obtains image of observed heavenly body as well as 
hearing explanation about observed heavenly body through voice. Prevents 
darkening of heavenly body image. Performs display of image on accurate 
position precisely thus enabling to clearly understand heavenly bodies. 
Reduces mfr. cost due to simple compsn. 
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(54) ASTRONOMICAL TELESCOPE EQUIPPED Wm S EXPLANATION DEVICE 
(57)Abstract: 

PURPOSE: To provide an astronomical telescope equipped 
with an explanation device capable of accurately and intelligibly 
providing an image for explanation by identically viewing the 
image of an astronomical body and the image for the 
explanation concerning the astronomical body in appropriate 
positional relation in the visual field of an ocular mirror as the 
astronomical telescope equipped with the explanation device. 
CONSTITUTION: The image of the astronomical body to be 
observed is formed on the focal plane of the ocular mirror 6 by 
an astronomical optical system consisting of a main mirror and 
a sub mirror turned in an optional direction by a horizontal 
rotary shaft and a vertical rotary shaft, and the image on a 2nd 
CRT monitor 15 displaying the image for the explanation is 
formed on the focal plane of the mirror 6 by a display optical 
system consisting of two plane mirrors and a display lens 7 arranged in the center of the sub mirror. 
Meanwhile, a personal computer system 20 calculates the position of the image of the astronomical 
telescope on the focal plane based on the signal of a vertical rotary encoder 14 and a horizontal 
rotary encoder 12, and the appropriate image is displayed on a display screen so that the image for 
the explanation formed on the focal plane may be fitted to the position of the astronomical body. 
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s i o*^ s 1 6(mwiz^\yz<7mmwc^i^:o . 

[007 1]Jg<S17Ti±. m&ObtvftZ'&ttl 

5§«fSf8#cpu2 itioT§«a!^a2 7t:aj 

DZti. 8r^O«m^«* I xt-*2 8^aj*^i&$ 
^f»ffi*ilS2 7«AA$ii*£Sfil?B£j&fcx 

e-#-2 strains**, -e^isc pu 2 1 ^amu: 

W±t & c\ b »i^r< m.*>tz s 1 8 ^033S(c^S . 
[0072] .KOHL WSi^^^ftLT < KhMmk 

^raj^JJK— h 2 5 Z1t LX C RTt— ^ 3 2Nmw* 
(0\*i%£$ttLX t>mwxt>h . 

[ 0 0 7 3 ] S 1 8T»i, HI O&FrfVf/lr- +y 

TGetPf j ifWiiXh. 

[ 0 0 7 4 ] > Ge tPf j <OS5 0*><b 

s 5 1 -cti. WTtiiwrstrac^ffiKJ: 0 . (BUtcK 
•t£35(*p ooi^tffi 1 7 ttJttite«iaap.J <r>. & 
m-z%j*mmTim&iztiV?> xss^x f b ymm 

[00 7 5] 012*»^>H14iiS5O*^S51fct5 

m>mrtmzmitz&r)m®x*>&. mi 2»*a 

jSLPo (Ao. ho) liS4 2T#^<TJt»iiteW4 
A^5^±<0fi[gS:. ^Pv (Av, hv)«S43 

x^^1xtzim&6v>imn*>bizmiZlx&%i&tt 

mitt\Wt&mhcr>&X't>& . 
[ 0 0 7 6 ] m 1 3(i. ^P v*-f, 9 0gOtlSrC;£P 
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o) t ttimsmmm^h^hti^mvhh. £ 

t o , ^f577^i&](C77o/iJt«ax'^fesa-c.^p o 

(|o, j?o) k*>&fc$*i£. 

[00 77] miMm&mmzti^x. tm&6v> 

ISIfO+'O^O f £fu£[ ( o , 0) kU «»rttfc^ 

o , «jh-*3c*p ©sawns 1 7 -eoftgp f ( x 

[00 78] i-fSSOTIi, IB£LfcS6C£ 
(Ao, h0) *>A>, 01 3t*L3t«BSSmTOP 
1±&P ot^Ffg (Ao, ho), APvOJmA 

(Av, hv) ^tktc^eiiic^asfciifrr-kTtf 

[0079] w&L*:H3gtI»¥&Rrli^ft 

ftk^^tttt^&k^&i/cj:^. «ot. s^m 

xmt ztitzmrth vtiipt>%& f - T?mfmm& 
tLx&->xi>mm±Bm#%<. ErF«awrri«- 
vmtm&tLxm. 

[0080] a^mvt:Xoizmmi7x 

it. tittffil 7tCfc»tSX-YSffSS^t^l^ffil 7 

c-c«ssits f - vwtfmmmm iwf£.m&~>x 

Of kPvii5£aa»£>-gtbTV>S<:tf>, isfuSBl 7(0 

omftg.Rrzm\-thztx\ wmzmttttfro 

7? o > t . ^co^wmm i 7 fc*>ttsts«&sp f 

ox- Yitsc^^-eosm txf. Yf) cosstfco 

[0 081] Xf=Rm^-RrX|o 
Yf = Rm-e-Rr Xtjo 

*LTS51TttJJEft1i^fcJ:D, XfRtfYftfih 
gr^fu ^/P— f-y roe t p f j 0£3il2feTU& 
SliikKJIS. 

[0082] f|*«*S19'«*9^'iW— f-V ""Get 
P d o j ifta-*8tu »^fcWtS^i*K^lfi 1 7 
•COtSttffiSP f kll-0<agfc:tg«£;h.l>**Bffi 1 
5 alCgftfc&pfiaP d o0H*S*l*. 



[OO83]011li r GetPdoj (070-f-v- 
015A»*>02OJi TGetPdoj 

[ o o 8 4 1 a 1 5it^Mm%^tm*fmwt 
^j^mam^ti^ii^Limx-hh. mmn 

EpPVC*tir^itS. 
10 [0085] - M&M 1 70+^0 f Hlfe 
ffllxyX7<o«Ml^ii3aL :s FHM8 aOB^T-RSt? 
*U $^¥ffi^8bOC^-CD^ri6]fc^»$irit3!SK 

[0086] ^TlS&CD{i±i£^-X102-?OS 

mm an«ko^*i.si:iHiiK«tM:«iLK:-^:tT 

Sq^OliStt^fiS:^. *0&, CD£g£Ufc:fr 
IfiJOf&rcHffi 1 5 a±0£P d vf^*)^ tikfiM 1 7 

<o*4i^o f £ttf&Lfzm?mm 1 5 a±o^ii, as 

5a±-CH^«v^Srrs^kt:^S. &2<7) 
CRTBffl 1 5<±*¥Bfe3-^-y h 1 3<^-^gST 
-Al 3bfc@£3ixT:v^rt;tf>, 01 5(C*bfclbr; 
Hffll 5 a k k OfflttftW§&<i*¥tI]<£*l 1 1 
a*>Otc*TOIgJ^-y M 3^0KS*Tt)5efkL:5: 

[0087] 016»i, *^Hffil 5a<7)«HXigQ£ 
HCSfc LfcW-Tmtf JSg$-*Lfc0T'& •) , £P vO 
LTaiSffiO^*^ L/t k £ H£P 
30 dv*»k*OJ:d : SrttSfc : 5rS<0*»i&*t5tBT&S. 0 
j|Ua, £Ub, AUctt, hv=0* . 45* „ 
90* OI^O^iPdvO^il^OiaaTibO. ^03 
^i+^F-C^SRdOH^JitrfiSt, ttt^hvO 
^rOiiPdvli, F5r«N^kLT^ Wl^FUaJrhv 

fe*-ty>»^tx#f>ixs h v ttt^v^iaswojB 

T-StC^^^S i ttfibfrb . 0 1 7 Ji0 1 6<D£ 
40 Pdv (Wv, Tv) 0^«rW-Tl3tJSS±tl£XL 

[0088301 8 JifSKBH 1 5 aiOW-TlififM 

•cesfcw -t' axse^km^QBi7<7)x-Ye 

[0 089] *7tX-Ya3a§l©^i, ^[PvoSSh 
vfcj5fC0l4OJ:dfclHllKtfe<aSt:I^Stt, W 

nmr&55««ois«fiSP f umcKLtitmtm 
so -rs. 
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[0090] ttzm 1 9{i^BBS 1 5 a±tfclt£W 

-rw&m&tx' -Y- mjam& (ztmx-Y 

o<o&Sli0<D&afc*t£-f&. 
[ 0 0 9 1 ] HI 8X1/01 9fcfcWC, 

tl*£l£Gt>*LTS>i>. 

[0092] 01 8 2:01 9£i>WC. ^ffllgfiBfc^ 

^t-j>&^iSM8b, ¥B5M8a. ^mvvxi<m 
m>ht>is>hz.o\^ w -t* a3^g^fcw-TB: 

%m&t>. 01 exwftvtz&p dv&tm- 
<mtfM£M 1 7 co>M>&o f tr-grt- * i d tzmmz 

[0093] ST. r GetPdoj Xit 

£-fS6 0fc*5\-vt\ 015*»£>017Tiffi)iU:£& 
W8fc«^ £Pdv (Wv. Tv) imhhtlt. 

&Pdo (Wo. To) tm#>$>tl. V7ftr-+y r G 

e t p d o j (owmi&TLmiii tzmt. 

[0094] JiVVCS20T-«. v 9 £1t£tl& . 
oym R r t , *<9^fc#lSUytu£iii 1 7<ottSR 

[0 0 9 5] J=Rm- k • S/Rr 

tMX&Zti. WTfc^t&ttT'S^BBa 1 5 aCl« 

[00 96] (1 )B«x-^<0*^"^X«JTS> 
S. 

[0 0 97] ( 2 > gfBr-^Of^'il^Wgfgli. 
Wo+(Wdc-Wc) -Ci>6. 

[0098] ( 3 ) B«T-^<0S^4"t^)TSg«. 
To+(Tdc-Tc) Xhh. 

[0099] (4)^B«CO±^T|6«i015fc*Lfc 
hvi:G-C5££&:fr|6re#>l>. 

[0 100] fcfc'U JLSsSfcfcWt. Wdc.Wc. 
Tdc. Tcii&^£S10*^Sl eo^ST-ft* 

s*i&ft#«r* "5\ s 1 o*»&s 1 6?>Bui#fT*>*t 
[oioi] gwc. $&&ti*iT-?itm2(r)ZT* 



Ui*^- h26 iZiHiJ S*U a^Hffi 15a tCLkfi^tt 

[0102] S 2 2Ttf. S 1 7tCi>WCgl#r 

$tl^^»ai*oai^*^7LTV^4>S2 3tCjt*. 
itl7UTV^*->fc^>Sl/S2 2^^iR-f. - 
§fr£*>'V >S ^li. H 3 3 &ft 3 

fc. *>Ul#S2 3^tfJ:dt&oTUittf 

[0103] ^<S23T'*i> x^^Kl^iDi. 

io #usJi?ftfS4^jitf., 

[0104] — S 9<7>#«#HIT*S 1 O^Cfc'^ 

[0105] si o-cii. S4 oxTJjZtitzvrr i m 

Efc. S4 lTAA^it^ENCXhENCYi:. ^ 

ac-Decc)k. KEIDOfc. IDO«0#r-^ 
^co%mo^±<r>&M (lUTPctfJct) 

ytmxh hmmtmm. h c t a c #n-3rt-£y>£> 

20 [0106] Igvvt. S 1 1 T(i^;^^>- r Ge t 

p f c j #a~)uzti. mm^hitmmiP cm^m 

1 7»ctittS*S«fiSP f c?)X-YB3&£gSMci3tt 

zmmmaztiz. zzx\ -wa^-** r Ge tp 

f cjOffiSte, 01Ofc^U: TGetPf j<0JSH 
H?»H<0li-^T*'). ^Pv (Av. hv) Z&Pc 
(Ac, hc)C foSrfct. 770?T77ct:. j^P 
f (Xf. Yf ) ^Pfc (Xfc % Yf c) £B£ 
«i.fc*g£4»!yii: H^2:#xitKi: v^"CPilfflii^& 

30 [010 7]5l#^S12-Cti^;l^-f-> r Get 

p d c j <ai:^^ffl^*p cm&m 

1 7-c<^«fitsP f c tm-<r>®mi l zi&&zti&$tt 

Bffi 1 5 a tCi>»t^**<aSP d c <0W-TS3tSS* 
WSBPdc (Wc. Tc)A^W3ftS. <1--C. 
•tr^-f-y roetPdcj <0J?S«. 011 tC^L 
fclGetPdoj fOMatcS&Wtl^t:'*) 1 ). ^CP f 
(Xf „ Yf ) ^Pfc (Xfc.Yfc)t:. ^iP 
do (Wo. To) iSr^iPdc (Wc x Tc) fcS&m 

40 [0108] ?l§^3=S13T1d. htf-/?C£*ftl> 

S^^n^WT^fefrT^Hffil 5 afc«*a*i. 

s. 

[0109] ( 1 ) H<o+«i. W-Tfi3c£g#fc:fc 
ftS^iPdc (Wc. Tc) TJ>I». 

[0110] (2) H<D¥g<^Tr9-rX<i, Jc=R 
m k-S/Rr TJ>S. 

[0111] UUKOSiBBttev^^M^i^ffl^i. 
(aSl^tttlEKH^RctonrtCfcV^T. Wtc— o 
50 <0&S*s&£T#653*fc-r'<.ST'*9. ^titf. 
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[01 12} *£t3l*R*S14TfcL r ^Wt* 

<o^f«7 ; -^* 5: &#aj^S2 7^aj^§ti. xk-* 

[0113] ^TSl 5Ttt. «ffl#tCJ: OSftSft 
fcV>X34«0«^«^*>'I/O^-h24^LTC : 

PU2 VZKhZtl. «^Bffil 5a±co^9^75{i 

[0 114] *l,TS16TJi. S15-C^£$itJt^ 
^^fiBr-*^-^. §S2<Dt*T*aS;*)<-K-*- 

2 6 fcfatm^ayjsfvt . -eoi&s. *^ffffil 5 

a cojiflJ^Mfc^SlW^^*^ SilS . * LX S 1 

BtU #$*iTV^*^^W<D3^ffiB<OW-T 
B3effi&&fci5ft6S& (Wdc.Tdc) im&ZH 
fcft. S 1 7^31*. ffSfi-OvOr^^WtfS 1 5 

[0115] vxttfj&mmtrmG*- Y<vmprv? 

2 0 tf>s 7 O&tf S 7 1 tefiZtiZmMT-fM}*- 
[0 116] -Ttcb^ S7 Otlfc^T. *xAilg3 

h. <XfcS7ifcfcwt. *<o-f-*iHig»£:frL 

*xA&B3 7 JHTLTHD D 2 3^1S3*t£. 
[0 117] Sri*. *xMiytTjL-^t:iimE^56« 

wha ye A -;m^^Jpi3£Btt£ AfcssfiK 
[o 1 1 si tt:. mmz&mfettm&fctozm 

vmcryg?'*. v4?3 0fc^f*A*§IB2 9iH|-LT 
C P U 2 1 fcJ: 9fB*r-* k LXKft LT, J8ii<0& 
£^B«<0^f«tra-r2»1fffi6 5 b VX H D D 2 3 fclftg 
5£>fc % 7<*X34tf>tifflI^£I/OsK-h24 
£tf UT C P U 2 lHA* l/C*£>tt£fl*Bffi 1 5 a 

»l5-rSfifi^9l«r^r&iW^ , t , *^^3 4<0 



0) !f#IS§¥9-5639 

1 8 

Vim Ztrtz^&f&Mfr-?* „ <e<D&BC*t 

#63kLTHDD2 3tE^t^i:ktt-. fiBS::* 
^©KO^^B«mt*1fffi6 4 k LT HDD 2 

3 KfEttr & «fc o C t T i> J; v*. 

[0119] ^W«k 3 fcrf * i: . *M03e*fcBW6« 

[0120] mutin ut^v ^ y^fA 2 o 

fcTOi/^AiM^cO^-C, H5CS3ilfcHDD.2-3fc: 

-^-hWS2. S3. S18. S22£fcftl>CP 
U210ifi^fc«toTl^Sti&«^i. r# 

[0121] iizmmt. ^ai^B2 im^- 

*28<7)ffi^k. S18fcfclt6CPU21<DiWft;:J: 

[0122] ^2i0b*xJraj^-K-h 2 6fcL * 

[0123] 70-f-v- K9S5, S6, SI 
9 S S2 0fc:i3(t*CPU21<0»^tC<t^t:^$il. 

gj #fc@18fc*U: rr -T' 13c« 

g^j A^Pf (Xf. Yf ) «0&gffili. Afrfflfe 

[01 24] ttz. 7D- f-t- h«S21, S2 2tC 
fctt!>CPU2 l^mcio-C^S^IS^i. * 

[012 5] -?W342«f7B-^-ir-h«S 

1 5 * C P U 2 1 <m§miz X 

SjfcffliL-. S16fcfclt&CPU2 1<0lW£ 

[0 126] S18tCiJV^-C (Wdc. Tdc) 

iA*Lfcttcs2 2t*i^'r (wdc-wc)si; 
( t d c - t c ) mm*ixh®ft\z± mmztizifc 

gj tffli-ts. 

[0127] ttz. *TAHB3 7RtX70-^-v-h 
S70. S71fcfcJtSCPU21^)i)fftJ:-5T^ 

50 *P^ffi«A*¥ait:ffls-ri». 
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[01 28] 

[0129] i-T . «ffl#tt0*t^V%ro^7ASJ? 
#Wl«R£Sii4. -eLTS3fciiVvt*<oAf*K 

wrs^Wfi^^aftT^'jfciBiiSfu. S4 
go£e*:;fi&ft (ho. a o > av«ag^6iosg« 

t^D^ Att^tfft^&g^iSg fc *(ift (hv. Av)*i 

[0130] ifcfc. ffiffl^*95<*S^5rS^LT r* 

MMfcIEL<*A$*m^WUf S 6Xtf S 7 fcfc 
WC. DP>Rr/4fc«8r2iVC. S8tCRTt= 
7 3 2&^U#£ES6<0MjOT7tc*£«LTV^>l&2 
(OCRTt-? 1 50D^jRWffil 5 at rigSfCD^'Mc 

|6|^&tT<fc*3v\ j W0>$i7i&liiJ]ZtmVS5 

[0131] %(CttJggtt« CRTtf^tC&oT^tt 
WS&iW^V. r*V*y*B3ti £8So>K>ttSe 
lzmX-?Z> . -t&tS7-CDP<=Rr/4fcflgj3it 

TS9-Nattr. 

[01 32] r*U*>*fi«j Ohtf-y^fc 

fcJtfS»a^^^t-*-2 8*»4>ai*$ 
W^^tl CRT*^?3 2fc:»§t<0 

[0133] 'gjBCiSISfcWWWi fc . K£I*l< 
IMLfcS l 9*>f>S2 2<0-a<^To^7X.SM^tJ: 

[0134] tot**. mmeiWL<mmt. m& 

<r> T * t )*>*£3^ <rri?<r> iYyUJ+j-Lx <0&M 
S^tt^*. (02 1#«^) 



[0135] iOR, ^fflix-yX7* { fra^J: 
o^g7<o4M>fcEM$it"C^&<9t\ Jzmrb<Wt 

10 [0136] ifcfc. r h y^WJ* J fcoWC0>-ii<9 

2£g£Si'Ut&. BtfS4*»^<0«yi*%;biT.£>. ^ 

&*I8*j ^MltfpfffriiS. Z.Z.XM. meiZmLfzft 

h rfI8flgSt j <7>#ft£^U: r »RB&j *^BS 
1 5afcS«Hc3sS£ix6. gHRM$r*<€E 

flH&J (@22#g3) 

[oi37]&c. tweami ohtvtcoimgp 

ffy^HmJ-tib. S24-Chty^#^3*3^ 
S*o:s4'\ittr#>\ r*»*>±MMi fcliSS^S 

[0138]ffiffl*fiC:«lT''M78j tMi-fh. "t 
30 «,k§|#«#ro^5Airf^*«ff*>n. 4-S«SH5at 
^L/i rM7 8tf>ttaj (htr-/^#^-=l ) <0j¥^*« 

[0139] ^he-y^co^-ttm^Ufcidt:. ft 
SiVlA^ffl'Olf^^flT^&W, SIOA^S 

1 7co-a^7>5&Bi* { iifT2ii«». dCTffiffl#tc«. m 
mmttfw&bix&zttz**) (B2 3#og) . 

[0140]-fSi:. Sl&frhS22<r>-~ : &(Wm.<r) 

%frx. i"m78^Sj imwi-z>mim? i &8&z 

50 [0141] ^<0«t d ^ElCx 
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[0 1421&K. HDD2 3(CT-^A 5 ^1S^ilTV^ 

[014 3] -eLTS7 0X^S7 1^iM^t«tO. 3 
pgaor-^— k y *x h 3 y t: j. 

#Sfr\ mfgIe!&£:f1-LT€i*2*VC. HDD23fc£g 

S^-Ct. &^^ty>HDD2 3t)ffil^^)1f«* 5 

[oi44] zwxoiz. xmiizxtuf. zsmtt 

[0B<OjS#^BB] 

[Hi i mm&mm^wmm<7>^mmtvhi>. 
s. 

[03 ] n^^xvi/Xr^T. O<9xXx.MSSJS0T-<b 
h. 

[04 ] **l> 2 2rtO«-8r-^Ee««?r*^-0-C 

[05 ] ^3t<05?<*fc»t4)Jfi«W^Ot*«6 OOfilJS 
£jjct0T'i>2>. 

[06] t*V*yEms<r>Wm.<r>m><m<?>&fcmZ 
*cf0Ti>6. 

[07] r m 7 8 j «g?lft^^9S^ftfr0«*:^r0 

[08 ] fflSt- K?)-* 4 v)V—^-y<rmm^T^-t'y y o 

[09 ] SJTfc- HfOtr^-fy r g e t P o P v j 
[01 0] jMte-KWf?/!'— J-* TGetPf j CO 
[01 1] jSt#*-K<D1f7>- f-y TGetPdoj 

[0 1 2 ] &p o t^p v*m-&®3cQbt>bL-fzm 



[01 3] ^Po^Pv^Wz^gtUc (f -v) 

[014] £Pf Sr^Affii7-c^ (x-y) mum 
X'bhhLtMCbh. 

[0i5] ^rae«5ie^fc^fflte«3t^^£tt 

:frfa£Sct0T;fc&. 

[016] »M15a(7) (W-T) fijt&SKiitt 
&&«£<9<iS£S-r0T*&6 . 
10 [017] £Pdv£ (W-T) mmUXb^htt: 

mx-hz. 

, [0i8] famiiTo (W-T-) mzmmt (x 

-Y) B3cSg^<OPI«Sr^t0TfcS. 
[01 9] $&mmi 5at0 (W-T) 13tJ^gfc 

( x' -y ) s^ss*cos«**t0f 

[02 0] fr«T-^A*t-H<oiM^^-r7n-^ 
[02 1] r^'J^yMSj Oht-jr^iowafcfitt 

itmme <?>m now* *^?mx*$>h . 

20 [022] r*0*yMSi cr>ht-y7 2c?)tf®Uzt5W 

&mme aywtnwm-zm-mx'b & . 

[02 3 ] mimmmm^msmnmmzb 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole astronomical telescope block diagram with description equipment. 
[Drawing 2] It is the optical block diagram of an astronomical telescope with description equipment. 
[Drawing 3] It is the system configuration Fig. of the personal computer system 20. 
[Drawing 4] It is drawing showing the various data storage.*reas in memory 22. 

[Drawing 5] It is drawing showing the configuration of the information 60 for the description about two or more 
celestial bodies. 

[Drawing 6] It is drawing showing the example of the information for description of "Orion Nebula." 
[Drawing 7] It is drawing showing the example of the information for description of "M78." 
Prawing 8] It is the flow chart which shows actuation of the main routine of the normal mode. 
[Drawing 9] It is the flow chart which shows actuation of the subroutine "GetPoPv" of the normal mode. 
[Drawing 10] It is the flow chart which shows actuation of the subroutine "GetPf ' of the normal mode. 
[Drawing 11] It is the flow chart which shows actuation of the subroutine "GetPdo" of the normal mode. 
[Drawing 12] It is drawing which expressed Point Po and Point Pv with the horizon system of coordinates. 
[Drawing 13] It is drawing which expressed Point Po and Point Pv with the system of coordinates (xi-eta) 
which made Wz the pole. 

[Drawing 14] It is drawing which expressed Point Pf with the rectangular coordinates (X-Y) in a focal plane 17. 

[Drawing 15] It is drawing showing the direction of an optical axis of the image formation optical system for 
celestial bodies, and the image formation optical system for a display. 

[Drawing 16] It is drawing showing the location of the various points in the rectangular coordinates (W-T) of 
display screen 15a. 

[Drawing 17] It is drawing which expressed Point Pdv with rectangular coordinates (W-T). 

[Drawing 18] It is drawing showing the rectangular coordinates (W' - T) in a focal plane 17, and the relation of 

a rectangular coordinate system (X-Y). 

[Drawing 19] It is drawing showing the rectangular coordinates (W-T) of display screen 15a, and the relation of 
a rectangular coordinate system (X 1 - Y). 

[Drawing 20] It is the flow chart which shows actuation in new data input mode. 

[Drawing 21] It is drawing showing the situation within the visual field of the eyepiece 6 in description of the 
topic 1 of "Orion Nebula." 

[Drawing 22] It is drawing showing the situation within the visual field of the eyepiece 6 in description of the 
topic 2 of "Orion Nebula." 

[Drawing 23] It is the block diagram of the conventional astronomical telescope with description equipment. 
[Description of Notations] 

1 Primary Mirror Case 

2 Parabolic Mirror 

3 Lens-barrel Pipe 

4 Tip Ring Unit 

5 **** 

5a Through hole 

6 Eyepiece 

7 Lens for Display 



8a, 8b Plane mirror 

10 Foundation 

1 1 Level Revolving Shaft 

12.105 Level rotation encoder 
13 Level Rotation Unit 

13a Support arm 

13b Monitor installation arm 

14.106 Perpendicular rotation encoder 
15 2nd CRT Monitor 

15a Display screen 

17 Focal Plane 

18 Slash Section 

20.1 10 Personal computer system 

21.111 CPU 

22.1 12 Memory 

23.113 HDD 
24,1141/0 Port 

25.115 Video outlet port 
26 2nd Video Outlet Port 

27.1 16 Sound output equipment 

28.120 Loudspeaker 

29 Sound Input Unit 

30 Microphone 

31,117a time check - equipment 

32.1 18 CRT monitor 

33.1 19 Keyboard 
34 Mouse 

35.121 Power unit 

36 Case 

37 Modem Equipment 

60 Information for Description about Two or More Celestial Bodies 

61 Astronomical Information 

62 Topic 

63 Astronomical Coordinate Information 

64 Information about Image 

65 Information about Sound 

66 Information for Location Gap Input 

100 Telescope Part 

101 Objective Lens 

102 Ocular 

103 Machine Frame 

104 Stand Part 
104a Foundation 

104b Level revolving shaft 
104c Level rotary table 
104d Perpendicular revolving shaft 
104e Perpendicular rotary table 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a telescope for observing a celestial body, and relates to the 
astronomical telescope with description equipment with which coincidence is provided with the information for 
the description about the celestial body currently observed especially. 
[0002] 

Pescription of the Prior Art] It is an approach very good also when acquiring a deep understanding of space to 
observe the celestial body of a night sky with an astronomical telescope, when touching natural beauty. In that 
case, a deeper understanding about the celestial body observed as observing while obtaining or hearing the 
description about the celestial body to observe is acquired, and it is desirable. The astronomical telescope 
equipment with description equipment with which coincidence is provided with the information for the 
description about a celestial body which is explained below, and which is being observed is conventionally 
offered to such a demand. 

[0003] The conventional astronomical telescope with description equipment becomes the telescope part 100, the 
stand part 104, and the personal computer system 1 10 from three parts greatly, as shown in drawing 23 . 
[0004] The telescope part 100 consists of an ocular 102 for expanding the image of the celestial body which 
carried out image formation, and carrying out **** observation near the focus of the objective lens 101 which 
condenses the light from a celestial body, and an objective lens 101, and a machine frame 103 which fixes these 
to a respectively suitable location, and the machine frame 103 is being fixed to perpendicular rotary table 104e 
of the stand part 104 mentioned later. 

[0005] Moreover, level revolving-shaft 104b supported to revolve pivotable [ the stand part 104 ] to foundation 
104a and foundation 104a, Level rotary table 104c fixed to level revolving-shaft 104b, and 104d of 
perpendicular revolving shafts supported to revolve by level rotary table 104c at right angles to said level 
revolving-shaft 104b, It consists of perpendicular rotary table 104e fixed to 104d of perpendicular revolving 
shafts. Said machine frame 103 is attached in perpendicular rotary table 104e, and it is constituted so that the 
celestial body of the location of arbitration can be observed and it may be supported with a suitable posture with 
rotation of said level revolving-shaft 104b and 104d of perpendicular revolving shafts. 
[0006] Moreover, the perpendicular rotation encoder 106 with which the level rotation encoder 105 which 
detects the rotation location of level revolving-shaft 104b to foundation 104a detects the rotation location of 
104d of perpendicular revolving shafts over level rotary table 104c to 1 04d of perpendicular revolving shafts is 
attached in level revolving-shaft 104b, respectively, and those detecting signals are connected to I/O Port 1 14 of 
the personal computer system 110 mentioned later. 

[0007] the personal computer system by which the personal computer system 1 10 is generally known widely - 
it is - CPU1 11, memory 1 12, a hard disk drive unit 1 13 (it only abbreviates to HDD1 13 below), I/O Port 1 14, 
the video outlet port 115, sound output equipment 1 16, and a time check - it consists of equipment 117, CRT 
monitor 1 18, a keyboard 1 19, a loudspeaker 120, and a power unit 121, and after the program currently 
beforehand recorded on HDD1 13 is transmitted to memory 112, processing of data is performed one by one by 
CPU111. 

[0008] Moreover, the detecting signal from the level rotation encoder 105 and the perpendicular rotation 
encoder 106 is inputted by CPU 111 in,memory 1 12 through I/O Port 1 14. moreover, a time check - after the 
output of equipment 117 is inputted into memory 1 12 by CPU1 1 1, the astronomical coordinate of the line of 
sight (it only abbreviates to a line of sight below) set up with said objective lens 101 and ocular 102 is 



calculated by a predetermined operation being performed by CPU1 1 1 with the geographic coordinate data of 
the observation ground beforehand memorized in memory 1 12. 

[0009] Furthermore, the information on the description relevant to the celestial body of the line of sight 
obtained in the above-mentioned actuation out of the information on the description about two or more celestial 
bodies beforehand recorded on HDD1 13 is retrieved, the information relevant to an image is outputted to the 
video outlet port 1 15 by CPU1 1 1 in the information on the searched description, and the predetermined image 
is displayed on said CRT monitor 118. Moreover, the information relevant to sound is similarly outputted by 
CPU1 1 1 sound output equipment 1 16 in the information cn the searched description, and a predetermined 
description sound is outputted from said loudspeaker 120. 

[0010] Under the present circumstances, in the situatioriln which the commentator who offers description in the 
voice other than the user who is observing the celestial body with equipment is, it cannot be overemphasized 
that the function of the above-mentioned sound output equipment 1 16 is unnecessary. 

[001 1] In addition, when, as for these information processing actuation, CPU1 1 1 reads the actuation input of a 
keyboard 1 19, a program is performed suitably and predetermined actuation is performed. 
[0012] In order to use the conventional astronomical telescope with description equipment which has above 
configurations and actuation, it turns in the direction of the celestial body which wants to operate [ celestial 
body ] a stand 104 first, to move [ celestia 1 Mdy ] the posture of a machine frame 103, and to observe a line of 
sight. Level revolving-shaft 104b and 104d of perpendicular revolving shafts are suitably rotated so that the 
celestial body which wants to look into and observe an ocular 102 may specifically be introduced into a visual 
field. 

[0013] Then, if a user operates a keyboard 1 19, while the count actuation described above according to the 
program will begin and the image information of description of a celestial body will be displayed on CRT 
monitor 118, when there is no commentator, sound, such as voice of description of . a celestial body, is outputted 
from a loudspeaker 120. 

[0014] By referring to such display screens and sound, a user can get description of the celestial body observed 
by the visual field, and can acquire [ rather than ] a real and deep understanding now about the target celestial 
body. 

[0015] When it is going to acquire an understanding deep about the celestial body observed with an 
astronomical telescope here, it is desirable to offer the description from various viewpoints about the celestial 
body. 

[0016] For example, if the case where the "Great Nebula of Orion" is observed with an astronomical telescope 
is taken for an example About the 4-fold binary star "TORA ** JIUMU" which exists in the interesting field 
near the core of a nebula If it explains directing the location at which a user should gaze, will be easy to 
understand the contents of the voice of description, and further, if the intensity-distribution image of the electric 
wave of a whole gaseous nebula is shown and explained about "electric-wave radiation" radiated from a breadth 
whole gas cloud So that the correlation of the location of "TORA ** JIUMU" and the location of "electric-wave 
radiation" which were mentioned above may be known from the ability to understand clearly If description 
voice is offered offering description voice, directing the part which should pay its attention to the celestial body 
observed in an ocular, or directing the figure of the celestial body actually observed with the naked eye, and 
relation with a "data image" by the image, it can be said that observation more effective about the celestial body 
and interesting can be performed. 
[0017] 

[Problem(s) to be Solved by the Invention] However, when it is going to offer the above descriptions with the 
conventional astronomical telescope with description equipment, there are many problems shown below. 
[0018] With the conventional astronomical telescope with description equipment, since a user cannot see the 
astronomical image within the image information for description, and a visual field to the 1st with the same 
visual field, in order to see the image for description, it is necessary to turn a look from an ocular 102 to it 
frequently to CRT monitor 118. 

[0019] However, as it is, preparation is required to take the organization which is stabilized and looks into the 
ocular of an astronomical telescope at Nighttime. [ that detailed observation of a celestial body cannot be 
performed if the look is frequently removed from the ocular at the key point of description, and ] Voice for the 
description about the important celestial body currently observed could not be heard, observing a celestial body 
thoroughly, but even if the voice for description was offered with much trouble, it was hard to understand the 



contents, and there was a fault that the effectiveness of audio description was not fully demonstrated. 
[0020] Although the approach of displaying the "data image" for description in piles, and expressing it in the 
image which imitated the figure of the celestial body observed with the naked eye is taken when directing the 
figure of the celestial body actually observed with the naked eye, and relation with a "data image" to the 2nd by 
the image Since the image which imitated the figure of a celestial body, and the figure of the celestial body 
which is actually showing were not necessarily in agreement, there was a fault that an exact understanding 
could not be performed. 

[0021] Since it will be easy to check existence of a celestial body if the 3rd is provided with a description screen 
to show whether a celestial body is in the location of which hit of the visual field currently observed when an 
unfamiliar user tries to observe a light celestial body as shown in "M78" to astronomical observation Although 
it is effective if the location a celestial body appears in a visual field is directed by the image on CRT monitor 
1 18 It is necessary to compare an ocular and a description screen frequently by the same reason as the above. If 
a location gap is in the contents of a display of the celestial body of the part which it is very much hard to use, 
and the fault that the location of a celestial body is unclear is upwards, and is equivalent to the visual field in the 
appearance of the image of the celestial body within a visual field, and the display image of CRT monitor 1 18 
Since there is a possibility of directing the mistaken celestial body, it is necessary to calculate the line of sight 
used as the basis which determines a ^"play position by detecting it correctly. In case a small celestial body is 
observed for a high scale factor, it is necessary to detect with high precision especially. 
[0022] For the reason, the highly precise level rotation encoder 105 and the perpendicular rotation encoder 106 
were needed, and there was a fault of becoming so expensive that equipment being surprised. 
[0023] Since the 4th cannot be beforehand provided with the information for the description to a sudden 
astronomical phenomenon etc. at HDD1 13 like [ when a new comet and a nova are discovered ], to such a 
celestial body, conventional equipment has the fault that it cannot be used. 

[0024] Since the conventional astronomical telescope with description equipment had many faults as shown 
above, it had the fundamental problem that the function for which the astronomical telescope with description 
equipment of acquiring a real and deep understanding about various celestial bodies is asked could not fully 
provide. 

[0025] while gazing at the celestial body within a visual field, without being made in order that the purpose of 
this invention may solve these problems, and a user removing a look from an ocular --**** ~ while enabling it 
to check the image display for description by looking, the location gap with the check-by-looking location of a 
celestial body and the location of the above-mentioned image display loses, and it is in offering the 
astronomical telescope with description equipment which can offer effective description to a still more sudden 
astronomical phenomenon. 
[0026] 

[Means for Solving the Problem] Then, the image formation optical system for celestial bodies which the 
astronomical telescope with description equipment of this invention condenses an ocular and the light of a 
celestial body, and carries out image formation of the image of a celestial body to the focal plane of said ocular, 
A description information output means to output the information for the description about the celestial body to 
observe, An image display machine and the image display machine driving means which drives said image 
display machine corresponding to the inputted image display signal, The image formation optical system for 
display images which condenses the light of the display image of said image display machine, and carries out 
image formation of the image of a display image to the focal plane of said ocular, An image formation physical 
relationship information output means to output the image formation physical relationship information which 
shows relation with the image formation location of the display image in which image formation was carried 
out by the image formation location of the astronomical image in which image formation was carried out in the 
focal plane of said ocular by said image formation optical system for celestial bodies, and said image formation 
optical system for display images, The information for the description about the celestial body which is 
outputted from said description information output means and to observe and the image formation physical 
relationship information outputted from said image formation physical relationship information output means 
are inputted, an image display signal output means to output an image display signal to said image display 
machine driving means in relation to these input - since - it is constituted. 

[0027] »- : 

[Function] An operation of this invention is explained below. 



[0028] First, the light of the celestial body observed according to the image formation optical system for 
celestial bodies is condensed, and image formation of the image of the celestial body is carried out to the focal 
plane of an ocular. Next, the information for the description about the celestial body observed from a 
description information output means is outputted, and it is inputted into an image formation physical 
relationship information output means. 

[0029] On the other hand, an image formation physical relationship information output means outputs the image 
formation physical relationship information which shows relation with the image formation location of the 
display image in which image formation is carried Out by the image formation location of an astronomical 
image and the image formation optical system for display images in which image formation was carried out in 
the focal plane of an ocular by the image formation optical system for celestial bodies, and this information is 
inputted into an image display signal output means. 

[0030] An image display signal output means inputs the information for the description about the celestial body 
which is outputted from a description information output means and to observe, and the image formation 
physical relationship information outputted from an image formation physical relationship information output 
means, and outputs an image display signal to an image display machine driving means in relation to these 
input. 

[0031] And an image display machine driving me:n, drives an image display machine corresponding to the 
inputted image display signal. And the light of the display image of an image display machine is condensed by 
the image formation optical system for display images, and image formation of the image of the display image 
is carried out to the focal plane of an ocular. 

[0032] It acts so that these images may be observed to coincidence within the visual field that it is [ of an 
ocular ] the same, since image formation of the image of the display image for the description in which image 
formation was carried out by the image of the celestial body in which image formation was carried out by the 
image formation optical system for celestial bodies as it already explained at this time, although it acted so that 
an ocular might expand the image of that focal plane here and a user could observe, and to observe, and the 
image formation optical system for display images is carried out to both the focal planes of an ocular. 
[0033] Furthermore, since an image display signal output means acts so that an image display signal may be 
outputted in relation to the information and image formation physical relationship information for the 
description about the celestial body to observe, the display image of the image-display machine displayed by 
the image display machine driving means which inputted this signal is displayed on the suitable location 
relevant to the location where a user checks a celestial body by looking. 
[0034] 

[Example] Below, the example which materialized this invention is explained for a drawing, making it 
reference. 

[0035] Drawing 1 is drawing showing the 1st whole example block diagram of this invention. 
[0036] The parabolic mirror 2 which reflects the light from a celestial body in the inner pars basilaris ossis 
occipitalis of the primary mirror case 1 on a front face, and condenses light is being fixed among drawing. 
Moreover, the edge of two or more lens-barrel pipes 3 is being fixed to opening of the primary mirror case 1, 
respectively, and the tip ring unit 4 is being fixed to the other end of these lens-barrel pipes 3 as shown in 
drawing. **** 5 for reflecting in a right angle the beam of light from the celestial body led from a parabolic 
mirror 2 is being fixed to the center section of this tip ring unit 4. Moreover, image formation of the beam of 
light reflected in **** 5 is carried out in the focal plane near side-face opening of the tip ring unit 4, and the 
image of a celestial body is formed. With the eyepiece 6 attached in side-face opening of the ring unit 4, it 
expands and this astronomical image can be observed now. Moreover, through hole 5a is formed in the center 
section of **** 5, and **** 5 could be penetrated from the direction of an eyepiece 6, the beam of light could 
be passed to the other side, it has come, and the lens 7 for a display is attached in the through hole 5a part. 
Moreover, plane mirror 8a is attached in the side which counters the side to which the eyepiece 6 of the ring 
unit 4 clings. Furthermore, plane mirror 8b is attached in one side of perpendicular revolving-shaft section la 
attached in the both-sides side of the primary mirror case 1. 

[0037] Next, the level rotation unit 13 is supported to revolve by the foundation 10 rotatable with the level 
revolving shaft 1 1, the body part is fixed to a foundation 10, a part for a detection shank is fixed to the level 
revolving shaft 11, respectively, and the level rotation encoder- 12 detects angle of rotation to the foundation 10 
of the level rotation unit 13. The detecting signal of this level rotation encoder 12 is connected to I/O Port 24 of 



the personal computer system 20 mentioned later. Moreover, two support arm section 13a which supports to 
revolve perpendicular revolving-shaft section la attached in the both-sides surface part of said primary mirror 
case 1 is formed in the level rotation unit 13, and the primary mirror case 1 can rotate now to a level revolving 
shaft at a right angle. Moreover, the body part is fixed to support arm 13a of the level rotation unit 13, a part for 
a detection shank is being fixed to perpendicular revolving-shaft section la, respectively, and the perpendicular 
encoder 14 detects angle of rotation to the level rotation unit 13 of the primary mirror case 1. The detecting 
signal of this perpendicular rotation encoder 14 is connected to I/O Port 24 of the personal computer system 20 
mentioned later. Moreover, 2nd CRT monitor \Z which monitor installation arm section 13b is formed, and is 
mentioned later can be installed now in the level rotation unit 13. 

[0038] Drawing 2 is drawing showing the optical block diagram of the example of this invention. As already 
explained, the beam of light from a celestial body meets the path shown by drawing Nakaya mark 16a, carries 
out incidence to a parabolic mirror 2, and is reflected in the direction of arrow-head 16b on the front face. Then, 
it is reflected in the direction of arrow-head 16c by the right angle on the front face of **** 5, and a beam of 
light reaches a focal plane 17. In a focal plane 17, the image of a celestial body is formed of an image formation 
operation of a parabolic mirror 2. Here, the part into which the range shown in the slash section 18 in drawing 
becomes the shadow of **** 5 in the beam of light from the celestial body of drawing, and the reflected ray 
from a parabolic inn for 2 doc: r.ot advance is shown, and the display lens 7 arranged through hole 5a which 
ended in the center section of **** 5, and in it is located in the interior of this field. Therefore, the beam of light 
of the celestial body condensed with the parabolic mirror 2 is led to an eyepiece 6, without being interrupted 
with the display lens 7 arranged through hole 5a and in it, and does not reduce the collecting power of a 
parabolic mirror 2. 

[0039] It progresses in the direction of 16d of arrow heads, it is reflected in the direction of arrow-head 16e by 
the right angle by plane mirror 8b, and the beam of light from the image displayed on display screen 15a of 2nd 
CRT monitor 15 installed in monitor installation arm section 13b of the level rotation unit 13 on the other hand 
is led to plane mirror 8a. And it is further reflected by the right angle by plane mirror 8a, and is led in the 
direction of 16f of arrow heads, and after carrying out incidence to the lens 7 for a display arranged in the center 
section from the tooth back of **** 5, image formation of the image of display image 15a is carried out to a 
focal plane 17 by image formation operation of the lens 7 for a display. 

[0040] In addition, it cannot be overemphasized that the focal distance of the display lens 7 needs to be 
appropriately selected according to the optical-path distance between the optical-path distance between display 
screen 15a and the display lens 7, the display lens 7, and a focal plane 17. Moreover, in order to acquire the 
image formation of the full screen of display screen 15a in a focal plane, it cannot be overemphasized that the 
magnitude of the reflector of reflecting mirror 8a and reflecting mirror 8b must be a suitable size according to 
the magnitude of display screen 15a, either. 

[0041] While plane mirror 8b is attached in perpendicular revolving-shaft section la attached in the side face of 
the primary mirror case 1 here Since 2nd CRT monitor 15 is installed in monitor installation arm section 13b so 
that near the core of the display screen 15a may be mostly in agreement on the center-of-rotation axis of plane 
mirror 8b In order to observe the celestial body located in various locations of a night sky, even when rotating 
the primary mirror case 1 to the circumference of perpendicular revolving-shaft la, it turns out that the beam of 
light of display screen 15a is led to a focal plane 17, and an image is formed there. 
[0042] Moreover, the reference direction (the direction of a vertical, horizontal direction) of the screen 
displayed on display screen 15a is not based on the rotation posture of the ievei rotation unit 13 and the primary 
mirror case 1, and in order not to rotate and change, the reference direction of the image of display screen 15a 
by which image formation is carried out to a focal plane 17 does not change, either. Therefore, unless it is 
carried out that a user leans the head and looks into an eyepiece, what was drawn as a horizontal line in the 
display screen is always checked by looking as a horizontal line. For this reason, since what is necessary is not 
to twist the display screen in the direction in which a celestial body is observed, but just to display it on level 
criteria, even if it displays an alphabetic character, a notation, etc. of small size, there is no problem it is hard 
coming to read. 

[0043] Among the above configurations, the configuration by the parabolic mirror 2 and **** 5 hits "the image 
formation optical system for celestial bodies" in this invention, a parabolic mirror 2 is equivalent to the 
"primary mirror" in claim 3 of this invention, and, similarly **** 5 is equivalent to a "secondary mirror." 
Furthermore, the perpendicular encoder 12 and the level encoder 14 are equivalent to the "revolving-shaft 



include-angle detection means" in claim 4 of this invention. 

[0044] Moreover, an eyepiece 6 is equivalent to the "ocular" of this invention. Moreover, 2nd CRT monitor 15 
is equivalent to the "image display machine" of this invention, and the configuration by the lens 7 for a display, 
plane mirror 8a, and plane mirror 8b hits "the image formation optical system for display images" in this 
invention. 

[0045] Next, the configuration of the personal computer system 20 is explained based on the system 
configuration Fig. of drawing 3 . 

[0046] The personal computer system 20 a personal computer system- generally known widely. CPU21, 
memory 22, a hard disk drive unit 23 (it only abbreviates to HDD23 below), I/O Port 24, the video outlet port 
25, the 2nd video outlet port 26, sound output equipment 27, a loudspeaker 28, the sound input device 29, a 
microphone 30, and a time check — equipment 31, CRT monitor 32, a keyboard 33, the mouse 34 that is a 
pointing device, a power unit 35, and a case 36 — It consists of modem equipment 37 and connects in the state 
of relation respectively as shown in drawing, respectively, and after the program currently beforehand recorded 
on HDD23 is transmitted to memory 22, processing of data is performed one by one by CPU21. 
[0047] Drawing 4 is drawing showing the various data storage areas set up in memory 22. 
[0048] ENCX is the detection data storage field of the level rotation encoder 12 inputted through I/O Port 24 
among drawing, and ENCY is the detection data storage field of the perpendicular rotation encoder 12 similarly 
inputted through I/O Port 24. KEIDO is a data storage field which shows the LONG of the location which uses 
the equipment of this invention, IDO is a data storage field which shows the LAT similarly, and predetermined 
data are set up with the setting means which is not illustrated beforehand. 

[0049] moreover, WTIME - a time check — it is the storage region which memorizes the time-of-day data 
outputted from equipment 3 1 . 

[0050] RAo and DECo are the astronomical coordinate of the celestial body about description, and a storage 
region which specifically memorizes the data of right ascension and celestial declination, respectively, ho and 
Ao They are the horizontal system of coordinates of the celestial body about description, and the storage region 
which specifically memorizes the data of altitude and bearing, respectively. Rav and Decv They are the 
astronomical coordinate of the celestial body observed by the amount of [ as which the focal plane 17 was 
specified ] core, and the storage region which specifically memorizes the data of right ascension and celestial 
declination, respectively. Moreover, hv and Av They are the horizontal system of coordinates of the celestial 
body observed by the amount of [ as which the focal plane 17 was specified ] core, and the storage region which 
specifically memorizes the data of altitude and bearing, respectively. 

[0051] Moreover, Rm is the data storage field which expressed the radius of the part which hits the observation 
visual field range of a focal plane 17 by the absolute size (for example, millimeter), and the value which 
becomes settled by the item of an eyepiece 6 is set up. Moreover, Rj is the data storage field which expressed 
the radius of the visual field range on the celestial sphere which can be looked into and observed at the include 
angle eyepiece 6, and each focal distance of a parabolic mirror 2 and an eyepiece 6 and the value which 
becomes settled by said Rm are set up. 

[0052] In addition, the eyepiece with which focal distances differ is exchanged and used so that it may usually 
become a suitable scale factor according to the celestial body to observe, but it is convenient, if it is constituted 
so that the value of these Rm and Rr may be set up from each eyepiece data which inputted that detecting signal 
through I/O Port 24 on this occasion, and was beforehand set up at it while installing the sensor (not shown) 
which detects the ciass of eyepiece in the anchoring part of an eyepiece. 

[0053] Drawing 5 is the mimetic diagram showing the information 60 for the description about two or more 
celestial bodies recorded on HDD23. The information 60 on a description sake consists of sets of the 
astronomical information 61 by which an index is carried out from the name of a celestial body, and the 
astronomical information 61 includes the astronomical coordinate information 63 (right ascension and celestial 
declination) on the celestial body concerning [ each topic 62 ] description, the information 64 about an image, 
and the information 65 relevant to sound including one or more topics 62. Depending on a topic, the 
astronomical coordinate information on the celestial body for alignment (right ascension and celestial 
declination) and the location gap amendment range radius Rc may be included as information 66 for a location 
gap input. 

[0054] In addition, the image data of the celestial body concerning [ the information about an image ] 
description and the size S at the time of the image being displayed (include-angle expression) are contained, the 



upper part of image data is aligned with the heavenly north pole, and the core of an image is doubled with the 
location of the celestial body about description. 

[0055] Drawing 6 and drawing 7 are drawings having shown the example of the astronomical information about 
two or more celestial bodies called as an example the "Great Nebula of Orion n and "M78." Description of the 
"Great Nebula of Orion" consists of two topics first. The 1st topic is about 4-fold binary star called "TORA ** 
JIUMU" near the core of a nebula, and the 2nd is about the "radiation electric wave" observed all over the 
beautiful gas cloud which is shining by the light of the TORA ** JIUMU. 

[0056] Moreover, description of "M73 M consists of one topic, and the topic is explanation for finding out "the 
location of M78" from a neighboring celestial body. It is because this celestial body is dark, so the location of a 
celestial body does not understand a user in many cases. Moreover, the astronomical coordinate (right ascension 
and celestial declination) data of the celestial body for alignment (celestial body shown by the drawing Nakaya 
mark A) and each data of the location gap amendment range radius Rc which were mentioned above are also 
contained in this topic. 

[0057] Next, the program of the normal mode of this invention of operation is explained according to the flow 
chart shown in drawing 1 1 from drawing 8 . 

[0058] If the seal of approval of the power source is first carried out to a power unit 35, actuation of CPU21 will 
begin, the program information befo. ohand recorded on HDD23 after various initialization actuation in S I is 
transmitted to memory 22, and CPU21 operates according to the various data of this program and the data 
storage area mentioned above. 

[0059] Succeedingly, by S2, while the name of the information which specifies the celestial body to observe, 
for example, a celestial body, is inputted from a keyboard and the astronomical name data is recorded on 
OBJECT of memory, a topic number is set as 1 . Then, in S3, the astronomical information 60 about OBJECT is 
retrieved out of two or more astronomical information 60 in HDD23, and the information is memorized by 
memory 22 in it. 

[0060] Then, in S4, a topic number is referred to, if the topic to the topic number is in the astronomical 
information read in memory, it will progress to S5, and if there is nothing, it will return to S2. 
[0061] A subroutine "GetPoPv" is called in S5. Drawing 9 is the flow chart of "GetPoPv." 
[0062] S40 [ first, ] - setting - a time check - current time of day is inputted from equipment, and WTIME of 
memory memorizes. And in S41, the output data from the level rotation encoder 12 and the perpendicular 
rotation encoder 13 are inputted, and ENCX and ENCY of memory memorize, respectively. 
[0063] Then, in S42, the altitude which is the horizontal system of coordinates of the location on the celestial 
sphere of the celestial body (Following Po is called), an azimuth, and ho and Ao are calculated from the data of 
the astronomical coordinate (RAo, DECo) included in the appointed topic, WTIME, KEIDO, and IDO. 
[0064] Then, in S43, the altitude of the horizontal system of coordinates of the direction to which an 
astronomical telescope points, i.e., the horizontal system of coordinates of the location on the celestial sphere of 
the celestial body of the core of the visual field of an eyepiece 6 (Following Pv is called), an azimuth, and hv 
and Av are calculated from ENCX and ENCY. 

[0065] Moreover, in S44, the angle G which the great circle which connects Point Pv and the zenith, and the 

great circle which connects the north pole of Point Pv and heavens make is searched for by count. 

[0066] In addition, about the count approach of searching for the angle G which the great circle which connects 

the north pole of the great circle which connects the point and zenith in respect of the count approach of 

searching for the altitude which is the horizontal system of coordinates of the celestial body, and an azimuth, 

and the arbitration on the celestial sphere, its point, and heavens makes from the LAT and LONG of the right 

ascension data of a celestial body, celestial declination data, time of day, and the observation ground, since it is 

common knowledge in positional astronomy, it omits for details. 

[0067] Ending processing of "GetPoPv" here, processing returns to a basis. 

[0068] Next, in S6, the elongation DP between Po and Pv obtained by "GetPoPv" is calculated. And it is 
compared with the visual field Rr of an eyepiece 6 in S7. and the celestial body concerning description the case 
of DP>Rr/4 - one fourth of the visual field of an eyepiece 6 - it judges that it is out of range, and progresses to 
S8. In S8, the description voice of the purport which does not have a celestial body about description in the core 
of a visual field, and the data of a display are outputted to sound output equipment 27 and the video outlet port 
25, respectively, and after the display is outputted for the description voice to aioudspeaker 28 at CRT monitor 
32, it returns to S5 again. Under the present circumstances, if reference is made [ whether it should be operated 



so that a telescope may be moved in the which direction, and ], the user is convenient to introduce the celestial 
body about description in the center of the visual field of an eyepiece 6. Moreover, in the case of DP=<Rr/4, 
processing progresses to S9. 

[0069] In addition, if it is made to output the data of a display of the purport which does not have a celestial 
body about description near the core of a visual field in S8 to the 2nd video outlet port 26, within the visual 
field of an eyepiece, a user can understand that and is convenient. It is convenient especially if the direction to 
which especially a telescope is moved is shown by an arrow head etc. into a visual field. 
[0070] In continuing S9, when it is judged by the topic whether the data for a location gap input are contained 
and it is contained in it, it progresses to S10, and when not contained, it progresses to SI 7. Explanation about 
processing of SI 0 to S 16 is performed later. 

[0071] In SI 7 continuing, the sound information included in the appointed topic is outputted to sound output 
equipment 27 by CPU21, and output initiation of the predetermined description sound is carried out from a 
loudspeaker 28. Although sound output equipment 27 outputs the inputted sound information to a loudspeaker 
28 serially, it does not stop and moves from processing of CPU21 to processing of S18 immediately in the 
meantime. 

[0072] Under the present circumstances, when there is a commentator who offers description voice, processing 
of S17 is umv^ssai; . In thci; Case, in order to provide a commentator with the contents cf description voice in 
written form, it is convenient even if it displays the contents of description voice on CRT monitor 32 through 
the video outlet port 25. 

[0073] In SI 8, the subroutine "GetPf ' shown in drawing 10 is called. 

[0074] In S50 to S51 of a subroutine "GetPP, Xf of X coordinate and Yf of Y coordinate in the focal plane 
direct system of coordinates which the image formation location Pf in the focal plane 17 of the celestial body Po 
about description mentions later by the count approach explained below are calculated, respectively. 
[0075] It is a reference drawing for drawing 14 to explain the count approach in S50 to S51 from drawing 12 . 
Drawing 12 is the explanatory view which expressed the celestial sphere by the horizontal system of 
coordinates, and Point Z shows the location on the celestial sphere of the celestial body observed at the core of 
the visual field of an eyepiece 6 that Point Pv (Av, hv) was acquired by S43 in the location on the celestial 
sphere of the celestial body about the description from which Point Po (Ao, ho) was acquired by S42 in the 
zenith, respectively. In addition, Ao and Av express an azimuth, ho and hv express altitude, respectively, and a 
zero is a point on a north horizon. 

[0076] Drawing 13 is drawing showing the spherical polar coordinates which made the pole the point WZ of 
being located above a horizon from Point Pv in the location of 90 degrees among Point Pv and two points 
located on the great circle passing through Zenith Z, and made Point Pv the zero (0 0). Point Po is expressed as 
Point Po (xio, etao) among drawing in the location which separated only etao from Point Pv at the include angle 
in xio and the direction of arrow-head eta in the direction of arrow-head xi in these spherical polar coordinates. 
[0077] Drawing 14 is drawing which made the central point Of of the visual field of an eyepiece 6 the zero (0 
0), took the X-Y direct system of coordinates which took the X-axis in the direction corresponding to the 
direction of the zenith, and expressed the location Pf (Xf, Yf) in the focal plane 17 of the celestial body Po to 
observe in the direction of right to it toward the Y-axis and the Y-axis [ in a visual field ] in a focal plane 1 7. 
[0078] Now, by S50, it is first changed into the coordinate (xio, etao) of Po in the spherical polar coordinates 
shown in dra wing 13 from the horizontal system of coordinates (Ao, hO) of the location Po of the celestial body 
about the description called for in S6 mentioned above. Although count of this conversion is calculated by 
performing coordinate rotation suitably based on the horizontal system of coordinates (Ao, ho) of Point Po, and 
the horizontal system of coordinates (Av, hv) of Point Pv, since this count approach is common knowledge in 
positional astronomy, it is omitted for details. 

[0079] Here, the observation visual field radius Rr mentioned above is a general comparatively small include 
angle from the property of an astronomical telescope. Therefore, it can be considered similarly that coordinate 
value xio and etao of the celestial body currently observed in the observation visual field are a small include 
angle, and you may consider that the direction of xi and the direction of eta go direct in the range. Therefore, if 
it is the celestial body located in observation visual field within the limits, by making a visual field core into a 
zero, even if it treats as xi-eta direct system of coordinates which consist of a xi shaft and an eta shaft which 
goes to this direct, it will be satisfactory practically, and will treat as xi-eta direct system of coordinates in the 
following explanation. 



[0080] As already explained, then, in a focal plane 17 While the X-Y direct system of coordinates in a focal 
plane 17 and the xi-eta direct system of coordinates observed in a focal plane 17 lap with the same visual field 
and are observed Since the points Of and Pv which both Y shaft orientations and eta shaft orientations 
correspond in the direction of the zenith, and are observed further at the core of a visual field are in agreement 
from the definition, By applying Rr whenever [ on the celestial sphere corresponding to the observation visual 
field radius Rm and observation visual field radius of a focal plane 17 / angle-of-visibility ] The relation of the 
coordinate value of the coordinate (xio, etao) in the xi-eta rectangular coordinate system of the location Po on 
the celestial sphere of the celestial body about observation and the coordinate (Xf, Yf) in the X-Y rectangular 
coordinate system of the image formation location Pf in the focal plane 17 of the celestial body can be 
expressed with the following formulas. 

[0081] In Xf=Rm/RrxxioYf=Rm/Rrxetao and S51, Xf and Yf are calculated by the above-mentioned formula, 
processing of a subroutine "GetPP is ended, and processing returns to a basis. 

[0082] Succeedingly, by S19, a subroutine "GetPdo" is called and the display position Pdo in display screen 15a 
by which image formation is carried out to the same location as the image formation location Pf in the focal 
plane 17 of the celestial body about description is calculated. 

[0083] Drawing 1 1 is the flow chart of "GetPdo" and drawing 15 to drawing 20 is a reference drawing for 
explanation J±z. count in "GetPdo." . . , 

[0084] Drawing 15 is drawing having shown the direction of an optical axis of the image formation optical 
system for celestial bodies, and the image formation optical system for a display, respectively. When the beam 
of light which emits the central point Of of a focal plane 17, is reflected by **** 5, and is made into a parallel 
ray by the parabolic mirror 2 is assumed, it is a beam of light parallel to the optical axis of the image formation 
optical system for celestial bodies, and the direction can be expressed with the drawing Nakaya mark Pv. 
[0085] When the beam of light which emitted the central point Of of a focal plane 17, passed through the core 
of the lens 7 for a display on the other hand, was reflected in the B point of plane mirror 8a, and was further 
reflected in the direction of D at C point of plane mirror 8b is assumed, it is the optical axis of the image 
formation optical system for a display. 

[0086] Although it is desirable that it is in agreement with the perpendicular center-of-rotation shaft L which 
becomes settled by two perpendicular revolving-shafts la of the primary mirror case 1 here as for a straight line 
CD, it is not avoided that some gap exists due to machining precision. For the reason, when a telescope rotates 
to the circumference of L shaft, on display screen 15a, the point Pdv on display screen 15a of the direction 
which extended CD, i.e., the point on display screen 15a corresponding to the central point Of of a focal plane 
17, will draw a circle, and it will move. On the other hand, since it is fixed to monitor installation arm 13b of 
the level rotation unit 13, the 2nd CRT screen 15 does not change, even if the relative-position relation of the 
display screen 15a and optical system which were shown in drawing 15 rotates the level rotation unit 13 to the 
circumference of the level revolving shaft 1 1 . 

[0087] Drawing 16 is drawing having shown the W-T direct coordinate which made the zero the center position 
Q of display screen 15a, and when the horizontal altitude of Point Pv changes and a telescopic posture changes, 
it is drawing having shown what kind of location Point Pdv would become. Among drawing, Point Ua, Point 
Ub, and Point Uc are each location of the point Pdv at the time of hv=0 degree, 45 degrees, and 90 degrees, and 
these three points are located on the periphery of a radius Rd at the Core F, and it turns out that the point Pdv at 
the time of hv of arbitration is given as a point which the vector which only hv made rotate Vector FUa 
focusing on F shows. Since Vector QF and Vector FUa are the values of the equipment proper which does not 
depend on hv which measures beforehand and is obtained, it turns out that a meaning is asked for the coordinate 
of Point Pdv only by hv being given. Drawing 17 is the reference drawing which filled in only the point Pdv 
(Wv, Tv) of drawing 16 on W-T rectangular coordinates. 

[0088] Drawing 18 shows the relation between W'-T rectangular coordinate system and the X-Y rectangular 
coordinate system of a focal plane 17 which was able to do the W-T direct system of coordinates on display 
screen 15a by a focal plane 17 ****(ing) according to the image formation optical system for a display, and 
above [ of drawing ] is above (the direction of the zenith), when a user stood straight and sees. 
[0089] Moreover, a X-Y rectangular coordinate system is observed in the location rotated like drawing 14 
according to the altitude hv of Point Pv, and the image formation location Pf of the celestial body about 
description is equivalent to the location shown by a diagram. 

[0090] Moreover, drawing 19 shows the relation between the W-T rectangular coordinate system on display 



screen 15a, and X'-Y' rectangular coordinate system (this has a X-Y rectangular coordinate system and a **** 
relation), and above [ of drawing ] turns into above [ of display screen 15a ]. Moreover, the location of the point 
Pdo corresponding to the image formation location Pf of the celestial body about description is equivalent to the 
location of drawing. 

[0091] The include angle G which has shown the direction of the heavenly north pole by the arrow head N, and 
was called for by S44 in drawing 18 and drawing 19 for reference is shown. 

[0092] In drawing 18 and drawing 19 , as for W'-T rectangular coordinate system and a W-T rectangular 
coordinate system, ISC degrees of include angles rotate and a scale has the relation of 1 :k so that an operation oi 
plane mirror 8b which is the image formation optical system for a display, plane mirror 8a, and the lens 7 for a 
display may show. However, k is the image formation scale factor of the image formation optical system for a 
display, and is a constant peculiar to the equipment which can be found from the ratio of each optical distance 
from the lens 7 for a display, and the lens 7 for a display to [ from display screen 15a ] a focal plane 17. And it 
is observed so that the location of the display corresponding to the point Pdv of having explained by drawing 16 
may be in agreement with the central point Of of a focal plane 17 from a definition. 

[0093] Now, in a subroutine "GetPdo", Point Pdv (Wv, Tv) is first searched for in S60 based on the coordinate 
relation explained by drawing 1 7 from drawing 15 . And based on the coordinate relation explained by drawing 
18 ar/i liaw: 19 , ?c-"nt Pdo (Wo, To) is searched for, processing of a subroutine "GetPdo" is ended, and 
processing returns to a basis. 

[0094] Then, in S20, display-size J at the time of displaying the information about an image included in a topic 
on display screen 15a is calculated. This display-size J is calculated by the following formulas from display-size 
[ of the image contained in the visual field Rr of an eyepiece 6, the diameter Rm of the focal plane 17 
corresponding to that visual field, and the image formation scale factor k of the image formation optical system 
for a display and the image information of a topic ] S (include-angle display). 

[0095] In J=Rm-k-S/Rr and S21, the image data of a topic is read from memory, and data are changed so that an 
image may be displayed on display screen 15a on the conditions shown below. 
[0096] (1) The display size of image data is J. 

[0097] (2) W coordinate based on [ of image data ] displays - Wo+ (Wdc-Wc) it is . 
• [0098] (3) T coordinate based on [ of image data ] displays To+ (Tdc-Tc) it is . 

[0099] (4) Above [ of a display image ] is a direction which becomes settled in hv and G which were shown in 
drawing 15 . 

[0100] However, in the above-mentioned formula, Wdc, Wc, Tdc, and Tc are calculated value calculated by the 
processing of SI 0 to S 16 mentioned later, and when processing of S 10 to SI 6 is not performed, as for both 
values, 0 is set up. 

[0101] Then, the changed data are outputted to the 2nd video outlet port 26, and the image in the above- 
mentioned conditions is displayed on display screen 15a. 

[0102] Succeedingly, by S22, if the output of the sound output started in SI 7 is completed, and it will progress 
to S23 and will not have ended, S22 will be repeated again. Under the present circumstances, if suitable 
actuation for a keyboard 33 is performed when there is a commentator, processing should just progress to S23, 
[0103] In S23 continuing, 1 is added to a topic number, and after being set up so that the following topic may be 
explained, processing progresses to S4 again. 

[0104] On the other hand, the case where it progresses to SI 0 by branching processing of S9 is explained 
below. 

[0105] The altitude which is the horizontal system of coordinates of the location on the celestial sphere of the 
celestial body (Following Pc is called), an azimuth, and he and Ac are calculated by count S10 from each data 
of WTIME inputted by S40, ENCX and ENCY which were inputted by S41, the astronomical coordinate (Rac- 
Decc) of the celestial body for alignment contained in the appointed topic, KEEDO, and IDO. 
[0106] Then, in SI 1, a subroutine "GetPfc" is called and the coordinate in the X-Y rectangular coordinate 
system of the image formation location Pfc in the focal plane 17 of the celestial body Pc for alignment is 
calculated. Here, processing of a subroutine "GetPfc" is count similar to the processing of "GetPf ' shown in 
drawing 10 , and since what is necessary is just to consider that Point Pv (Av, hv) is equivalent to the processing 
at the time of transposing etao to etac and transposing Point Pf (Xf, Yf) for xio to Point Pfc (Xfc, Yfc) at xic at 
Point Pc (Ac, he), it is omitted for details. - . _ 

[0107] Succeedingly, by SI 2, a subroutine "GetPdc" is called and the coordinate Pdc (Wc, Tc) in the W-T 



rectangular coordinate system of the display position Pdc in display screen 15a by which image formation is 
carried out to the same location as the image formation location Pfc in the focal plane 17 of the celestial body . 
Pc for alignment is calculated. Here, processing of a subroutine "GetPdc" is count similar to the processing of 
"GetPdo" shown in drawing 1 1 , and since what is necessary is just to consider the processing at the time of 
transposing Point Pf (Xf, Yf) to Point Pfc (Xfc, Yfc), and transposing Point Pdo (Wo, To) to Point Pdc (Wc, 
Tc), it is omitted for details. 

[0108] By S13, the circle of the radius equivalent to the location gap amendment range radius Rc of the celestial 
body for alignment contained in a topic is succeedingly displayed on display screen 15a on condition thai the 
following. 

[0109] (1) The core of a circle is the point Pdc (Wc, Tc) in a W-T rectangular coordinate system. 
[0110] (2) the display size of the radius of a circle - Jc=Rm-k-S/Rr it is . 

[0111] If the celestial body for alignment should be used as the celestial body which can pinpoint one location 
clearly in the circle of the location gap amendment range radius Rc, for example, even the time chooses only 
one bright celestial body within the circle in the above explanation, a user can pinpoint the location of the 
celestial body in a circle rightly, and it is convenient. 

[01 12] Then, succeedingly, by S14, the sound data of an announcement of the contents "move an arrow head 

v.-Iili :, u.ouse, f :ect the location of the brightest celestial body in a circle, and push a carbon button" are 

outputted to sound output equipment 27, and the announcement is outputted from a loudspeaker 28. 

[01 13] Then, in S15, the actuation signal of the mouse 34 operated by the user is inputted into CPU21 through 

I/O Port 24, and the display-position data of the arrow head on display screen 15a are set up. 

[01 14] And in S16, based on the display -position data of the arrow head set up by SI 5, a status signal is 

outputted to the 2nd video outlet port 26, consequently the display of an arrow head is outputted to the suitable 

location of display screen 15a. And in SI 7, whether carbon button 34a of a mouse 34 is pushed, and after [ if 

pushed, ] it judged, and the coordinate (Wdc, Tdc) in the W-T rectangular coordinate system of the display 

position of the arrow head at that time will be memorized, if not progressed and pushed on SI 7, it will return to 

SI 5 again. 

[0115] Although the above is explanation of the program of the normal mode of this example of operation, in 
order to input the information for the description about the celestial body in the case of sudden astronomical 
phenomena, such as discovery of a nova or a comet, the program selection means which is not illustrated may 
perform program actuation in the new data input mode shown in S70 and S71 of drawing 20 . 
[01 16] That is, in S70, the data communication path which modem equipment 37 operated and used the 
telephone line between the external host computers which are not illustrated is opened. Next, in S71, if the 
information for the description about the celestial body of said sudden astronomical phenomenon is transmitted 
from a host computer through the data communication path, the information will be memorized through modem 
equipment 37 to HDD23. 

[01 1 7] In addition, it is desirable to use for a host computer the computer by which the information for the 
description about said sudden astronomical phenomenon is set up most at an early stage. Moreover, as for this 
host computer, each astronomical telescope with description equipment should just perform said new data input 
mode with time difference that there should just be a set to two or more astronomical telescopes with 
description equipment. 

[0118] moreover, as a simple means to input the information for the description about the celestial body of a 
sudden astronomical phenomenon similarly The voice for description is inputted as voice data by CPU21 
through a microphone 30 and the sound input device 29. It memorizes to HDD23 as information 65 about the 
sound of the information for description. Furthermore, display-position data when the carbon button of a mouse 
34 is pushed in the actuation which displays an arrow head on the location where a display screen corresponds, 
inputting the actuation signal of a mouse 34 into CPU21 through I/O Port 24, and setting up the value as 
display-position data of the arrow head on display screen 15a While carrying out conversion count at the 
astronomical coordinate corresponding to the location and memorizing to HDD23 as astronomical coordinate 
information 63 on a topic, you may make it memorize the arrow-head-like design which shows a location to 
HDD23 as information 64 about an image. 

[0119] Since new data can be inputted in simple even when information through the communication line from a 
host computer cannot be inputted because the commentator who has the information about a new celestial body 
operates the equipment of this invention if it does in this way, equipment can utilize effectively and is desirable. 



[0120] The function realized by actuation of the information for the description about two or more celestial 
bodies memorized in the configuration of the personal computer system 20 explained above and program 
actuation by HDD23 shown in drawing 5 and CPU21 in S2, S3, SI 8, and S22 of a flow chart is equivalent to 
the "description information output means" of this invention. 

[0121] Moreover, the function realized by the configuration of sound output equipment 27 and a loudspeaker 28 
and actuation of CPU21 in SI 8 is equivalent to the "description voice output means" of this invention according 
to claim 2 similarly. 

[0122] Moreover, the 2nd video outlet port 26 is equivalent to the "image display machine driving means" of 
this invention. 

[0123] Moreover, the function realized by actuation of CPU21 in S5, S6, S19, and S20 of a flow chart "W'-T 
rectangular coordinate system" which was equivalent to the "image formation physical relationship information 
output means" in this invention, and was shown especially in drawing 18 They are the system of coordinates 
which give the image formation location of the display image in which image formation was carried out by the 
image formation optical system for display images. The coordinate value of a "X-Y rectangular coordinate 
system" and Point Pf (Xf, Yf) The information which is equivalent to the system of coordinates which give the 
linage formation location of the image of the celestial body in which image formation was carried out by ;he 
image formation optical system for celestial bodies, and to observe, and shows the relation between these 
coordinates is equivalent to "image formation physical relationship information." 

[0124] Moreover, the function realized by actuation of CPU21 in S21 and S22 of a flow chart is equivalent to 
the "image display signal output means" in this invention. 

[0125] Moreover, the function realized by actuation of a mouse 34 and CPU21 in SI 5 of a flow chart is 
equivalent to the "cursor location setting means" of this invention according to claim 5, and, similarly actuation 
of CPU21 in S 16 is equivalent to the "cursor display driving means" of this invention according to claim 5. 
[0126] S18 [ moreover, ] - setting (Wdc, Tdc) - the function realized by actuation calculated in (Wdc-Wc) 
(Tdc-Tc) S22 after inputting is equivalent to the "amount count means of location gaps" of this invention 
according to claim 5. 

[0127] Moreover, the function realized by actuation of CPU21 in modem equipment 37 and flow charts S70 and 
S71 is equivalent to a "new description information input means" given in claims 6 and 7 of this invention. 
[0128] 

[Effect of the Invention] Then, the effectiveness of this example is accompanied and explained to actual 
operation. 

[0129] First, a user inputs the name of a celestial body, i.e., the "Great Nebula of Orion", to observe from a 
keyboard, after setting a program mode as the normal mode with the program selection means which is not 
illustrated. Then, the astronomical name data is memorized by memory in S2 of a program of operation, and a 
topic number is set as 1 . And in S3, the astronomical information about the celestial body is retrieved, and 
memory memorizes. In S4, since there are data to a topic, it progresses to S5, and the altitude of the horizontal 
system of coordinates of the celestial body (it is "TORA ** JIUMU" in the Great Nebula of Orion.) of the topic 
number 1 of the "Great Nebula of Orion", the azimuth (ho, Ao), and the main altitude and the main azimuth (hv, 
Av) of a horizontal system of coordinates of a visual field of a celestial body are calculated there. [ of an 
eyepiece 6 ] 

[0130] Next, a user operates an astronomical telescope and introduces the "Great Nebula of Orion" into an 
eyepiece 6. Display screen 15a of 2nd CRT monitor 15 which it is judged as DP>Rr/4 in S6 and S7 at this time 
if not correctly introduced near the visual field core, and is carrying out image formation to the focal plane 7 of 
CRT monitor 32 or an eyepiece 6 by S8 "the celestial body is not introduced into the core of a visual field. 
Please move a telescope in the direction of ** to a slight degree. The display of" etc. is outputted and it 
progresses to S5 again. The part of** is convenient here, if a suitable direction is set up. 
[0131] Next, a user operates an astronomical telescope according to directions of CRT, and introduces the 
"Great Nebula of Orion" near the core of a visual field. Then, it is judged as DP<=Rr/4 by S7, and progresses to 
S9. 

[0132] Here, since location gap input data does not exist in the topic of the "Great Nebula of Orion", processing 
progresses to S18 as it is. In S18, the voice of the description about "TORA ** JTUMU" shown in drawing 6 is 
outputted from a loudspeaker 28. When there is a commentator, the contents of the voice for description are 



displayed on CRT monitor 32, and a commentator starts the description with the voice about the celestial body 
currently observed while referring to the contents of a display. 

[0133] If the description with voice begins, the image contained in a topic will be displayed on the suitable 
location of display screen 15a by a series of program actuation of S19 to S22 already explained in detail in 
suitable magnitude in a suitable rotation location. 

[0134] Consequently, the arrow-head display which is the image information of this topic will be accepted in 
the location of M TORA ** JIUMU" in the "Great Nebula of Orion" with the actual user who looks into an 
eyepiece 6. (Refer to drawing 21 ) 

According to this invention, it is contained in description voice, for example, thus, the celestial body 
corresponding to the explanation "the celestial body of the location of an arrow head" Since he can understand 
without moving an eyepiece 6 to a look for the explanation to which celestial body in the visual field actually 
observed it is one by one, the voice for description can be heard thoroughly, looking at a celestial body, and 
there is outstanding effectiveness of being very much easy to understand the contents of description. 
[0135] Moreover, since it is not covered by the hole of a **** center section required [ since the lens 7 for a 
display is arranged as mentioned above at the core of **** 7 in this case ] in order that the beam of light from a 
celestial body may arrange the lens 7 for a display, and it, it is effective in the image of a celestial body not 
becoming dark. 

[0136] Next, after offer of a series of description voice about "TORA ** JIUMU" is completed, and a topic 
number is set as 2 by S24, processing from S4 is performed again. In the processing from here, description of 
"electric-wave radiation" which is the theme of the topic number 2 is given. Here, while the description voice of 
the contents shown in drawing 6 is outputted, the "data image" in which distribution of "electric- wave radiation" 
in a gas cloud was shown is displayed suitable for display screen 15a. Consequently, the user who looks into an 
eyepiece can make a background the gas cloud actually observed, and can see the "data image." (Refer to 
drawing 22 ) 

Thus, according to this invention, it is effective in the ability to acquire an exact understanding far based on the 
image which imitated the figure of a celestial body actually compared with the conventional equipment which 
displays a "data image" in piles. 

[0137] Next, since there is no corresponding topic in the "Great Nebula of Orion" although a topic number is set 
as 3 by S24 and it progresses to S4 after offer of the description voice of the topic of "electric-wave radiation" is 
completed, it progresses to S2 and the name of the celestial body observed next is inputted from a keyboard. 
[0138] A user inputs "M78" here. Then, program actuation is performed succeedingly and description of "the 
location of M78" (topic number = 1) shown in drawing 5 a is given shortly. 

[0139] Since the information for a location gap input is included as mentioned above in the case of this topic, a 
series of processings of S 1 0 to S 1 7 are performed. A movable arrow head will be seen by the user with the 
circle and mouse which show the location gap amendment range in the visual field of an eyepiece (refer to 
drawing 23 ), and the announcement "move an arrow head with a mouse, direct the location of the brightest 
celestial body in a circle, and push a carbon button" flows to coincidence here. Then, a user operates a mouse 
according to directions, moves an arrow head to the star place bright No. 1 which can be checked in a circle, 
and pushes the carbon button of a mouse. Then, location gap data are inputted. 

[0140] Then, while the description voice explaining "the location of M78" is offered in processing of a single 
string of S18 to S22, "an arrow-head display which directs the location of M78" is corrected based on location 
gap input data, and it is displayed, and as a result in the visual fieid of an eyepiece, an arrow-head display 
comes to be seen so that it may point to the actual location of "M78." 

[0141] Thus, since according to this invention it can display the image for description on an exact location even 
if it uses the encoder which is not so expensive as for precision, since the calculation error of the image 
formation location of the celestial body produced according to the detection error of the level rotation encoder 
12 and the perpendicular rotation encoder 14 is amended by location gap input data, there is outstanding 
effectiveness that equipment can manufacture cheaply. 

[0142] Next, when observing the celestial body of the sudden astronomical phenomenon in which they are not 
memorized by data as for HDD23, first, a user is the program selection means which is not illustrated and sets a 
program mode as "new data input mode." 

[0143] And the information for the description about the new celestial body memorized by actuation of S70 and 
S71 by the host computer installed in the data center of a remote place etc. Even when it is transmitted through 



the telephone line, HDD23 memorizes and a user is going to observe the new celestial body after that, the 
information for description as well as the case where it is the celestial body with which the information for the 
description to HDD23 is memorized beforehand comes to be offered. 

[0144] Thus, according to this invention, there is outstanding effectiveness that equipment can be used also to 
the celestial body of a sudden astronomical phenomenon. 

[0145] It becomes possible to offer the outstanding astronomical telescope with description equipment which 
there is effectiveness which was excellent in many in the astronomical telescope with description equipment of 
this invention, and many problems looked at by conventional equipment can be solved, consequently can 
acquire a real and deep understanding about various celestial bodies as explained in detail above. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the astronomical telescope with description equipment with which it is equipment used when 
performing astronomical observation, and coincidence is provided with the information for the description 
about the celestial body currently observed especially An ocular and the image formation optical system for 
celestial bodies which condenses the light of the celestial body to observe and carries out image formation of 
the image of a celestial body to the focal plane of said ocular, A description information uulput means to output 
the information for the description about the celestial body to observe, An image display machine and the image 
display machine driving means which drives said image display machine corresponding to the inputted image 
display signal, The image formation optical system for display images which condenses the light of the display 
image of said image display machine, and carries out image formation of the image of a display image to the 
focal plane of said ocular, An image formation physical relationship information output means to output the 
image formation physical relationship information which shows relation with the image formation location of 
the display image in which image formation was carried out by the image formation location of the image of the 
celestial body in which image formation was carried out in the focal plane of said ocular by said image 
formation optical system for celestial bodies, and to observe, and said image formation optical system for 
display images, The information for the description about the celestial body which is outputted from said 
description information output means and to observe, The astronomical telescope with description equipment 
which consists of an image display signal output means to input the image formation physical relationship 
information outputted from said image formation physical relationship information output means, and to output 
an image display signal to said image display machine driving means in relation to these input. 
[Claim 2] The astronomical telescope with description equipment according to claim 1 which inputted the 
information for the description about the celestial body which is outputted from said description information 
output means, and to observe, and was equipped with a description voice output means to output the voice 
sound relevant to the input. 

[Claim 3] Said image formation optical system for celestial bodies is arranged in the primary mirror which 
reflects the beam of light of a celestial body and condenses, and the optical path of optical system, and while it 
is equipped with the secondary mirror to which the beam of light which carried out incidence is reflected and 
led at least Some components [ at least ] required in order that said image formation optical system for display 
images may arrange the component or them The astronomical telescope with description equipment according 
to claim 1 or 2 characterized by being arranged to the field through which the light from a celestial body does 
not pass in the field of the shadow of said secondary mirror in the beam of light from a celestial body. 
[Claim 4] Said image formation physical relationship information output means is equipped with a revolving- 
shaft include-angle detection means to detect the rotation location of two or more revolving shafts of the stand 
of an astronomical telescope, respectively. Based on the detecting signal outputted from this revolving-shaft 
include-angle detection means It was characterized by calculating the image formation physical relationship 
information which shows relation with the image formation location of the display image in which image 
formation was carried out by the image formation location of the astronomical image in which image formation 
was carried out in the focal plane of said ocular by said image formation optical system for celestial bodies, and 
said image formation optical system for display images. An astronomical telescope with description equipment 
according to claim 1, 2, or 3. 

[Claim 5] A cursor location setting means by which a user inputs a cursor location in order that said image 
formation physical relationship information output means may make the cursor display for alignment in 



agreement with the display position in the image display machine corresponding to the actual image formation 
location of the celestial body for alignment, The cursor display driving means which displays cursor on the 
location where it corresponded on said image display machine based on the cursor location set up by the cursor 
location setting means, Have an amount count means of location gaps to calculate the amount of location gaps 
between the cursor location data set up with said cursor location setting means, and the display position in the 
image display machine corresponding to the image formation location of the celestial body for alignment led by 
count from said revolving-shaft include-angle detection means, and it relates to this amount of location gaps. 
The astronomical telescope with description equipment according to claim 4 characterized by outputting the 
image formation physical relationship information which shows the relation of the image formation location 
and display position of the celestial body to observe. 

[Claim 6] Said description information output means is the astronomical telescope with description equipment 
according to claim 1, 2, 3, 4, or 5 characterized by having a storage means to memorize the information for the 
description about two or more celestial bodies, and a new description information input means to input the 
information for the description about a new celestial body, and to make said storage means memorize the input, 
[Claim 7] Said new description information input means is the astronomical telescope with description 
equipment according to claim 6 characterized by constituting the information for the description about a new 
celestial body from the exterior possible [ an input ] through means of ™m muni cations. 
[Claim 8] Said new description information input means is the astronomical telescope with description 
equipment according to claim 6 characterized by having a voice input means to input and set up the information 
about description voice among the information for the description about a new celestial body. 
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